Abstract-This paper present new universal biquad filter employing OTA and URC (Uniform Distributed RC). The features of the proposed circuit are that: the circuit topologies are very simple consisting of 2 OTA and 2 URC, where either one of the three filtering transfer function (LPF, HPF, BPF and BRF) can be achieved by this only one filter. In addition, higher filtering response frequency ( P ) can be obtained through adjusting bias current of OTAs without affecting its quality factor (Q P ) stability. Characteristics of the proposed filter are simulated using PSpice and its results are in agreement with the theory.
I. INTRODUCTION
Many current and voltage mode universal Biquadratic filter circuits employing operational transconductance amplifier (OTA) had been reported in the literature [1] - [7] . These designs of OTA-C filter circuit require no resistors. Therefore, they are suitable for monolithic integration than the other current conveyors. Moreover an OTA provides a highly linear electronic and a wide tunable range of the transconductance gain. Therefore, the filters based on OTAs are the attention for many researches. The characteristics of Uniform Distributed RC (URC) element have several advantages over lumped RC network. The structure of distributed RC elements in thin-film technology is built using smaller high frequency. Distributed RC elements may have many form structure. For instance, one capacitive layer, double capacitive layers and multi layer thin-film structure. The structure of the general URC consists of layers of conductors, resistive layer and dielectrics can be sandwiched together in many permutations. The resistive or conductive layers may be contacted at various points around their edges. Other advantages are applied to active filters. For instance single capacitive layer URC [8] in conjunction with amplifier in literatures respectively. This paper introduces a voltage-mode universal biquad filter using two OTAs and two URC the filter can realize the low-pass (LPF), the high-pass (HPF), the band-pass (BPF) and band reject (BRF) transfer function by connecting the terminal V a V b and V c to the ground or to the input voltage V g . The characteristic parameters  P and Q P can also be set orthogonally by adjusting the bias currents of the OTA. Some examples are given together with simulated results by PSpice.
II. CIRCUIT DESCRIPTION

A. Operational Transconductance Amplifier (OTA)
An operational transconductance amplifier (OTA) is widely used as an active element in analog signal processing circuit. It is a differential input voltage controlled current source (DVVCS) device. The port relation of OTA as shown in Fig. 1(a) and equivalent circuit of the ideal OTA is shown in Fig. 1 The OTA element is given by the following equation:
where, V 1 , V 2 is the differential input voltage, I o is the OTA output current and g m the transconductance gain is tunable through bias current I B is given by g m =I B /2V T where, V T is the thermal voltage (26mv). [9] B. Uniform Distributed RC It is know that the uniformly Distributed RC element
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(URC) have several advantage over lumped RC network. The structure of distributed RC element in thin-film or LSI technology is built using smaller substrate area, less isolation and parasitic problem at high frequency, Distributed RC elements may have many form structure. [10] The structure and circuit symbol of uniformly distributed RC elements (URC) is illustrated in Fig.2 Resistive 
where R and C are the value of the total resistance and capacitance of the capacitive URC respectively and s is the complex frequency variable.
III. OTA-URC PROPOSE CIRCUIT
A simple universal OTA-URC Biquad realized with only four element is shown in Fig.3 
Case low-pass is set V a =V g , V b =0 and V c =0. The transfer function T LP (s) of the circuit is given as follows: 
The pole magnitude ( P ) and the pole Q-Factor (Q P ) are given by
The Q-factor (Q P ) is determined by the capacitance ratio, C 2 /C 1 , and the transconductance ratio, g m1 /g m2 . The most sensitive parameter,  P , is a function of the transconductance-capacitance ratio, g m /C.
IV. SIMULATION RESULTS
To prove the performance of the propose circuit, a PSpice simulation was performed for examination. The PNP and NPN transistors employed in the proposed circuit were simulated by using the parameters of the PR200N and NR200N bipolar transistors of ALA400 transistor array from AT&T [11] with the parameters summarized in Table I . The frequency response and phase response is shown in Fig.4 and Fig.5 are respectively. The URC is approximated by the ladder lumped RC elements of 10 sections, and the operational transconductance amplifiers using (OTA).
The simulation results for different filter responses Fig.4 .The transconductance gain g ms of all OTAs were set VCC±12V, I B1 =I B2 =100µA. We selected the URC element value R1=100Ω, R2=2MΩ, C1=10nF and C2=300nF to obtain low-pass, high-pass, band-pass and band-reject in Fig.  3 at frequency response 25.878 kHz. The simulated and experimental results are in good agreement with each other. 
International Journal of Computer and
Electrical Engineering, Vol. 4, No. 4, August 2012m C R R g S S S S          1 1 2 1 2 m Q Q Q C R g S S S     2 2 1 1 2 m Q Q Q C R g S S S    -1 -0.8 -
VI. CIRCUIT STABILITIES
The stability of the circuit can be obtained from denominator of Eq. (3). For stability consideration the Nyquist theory contour is encircled at original as show in Fig.7 and Fig. 8 shows the simulated biquad filter stabilities when various the DC bias current (I B1 and I B2 ).The simulation results of circuit indicate is contour is encircled at original point. That means the biquad filter circuit is stable. 
VII. CONCLUSIONS
We have proposed the OTA-URC circuit universal biquad filter. The proposed biquad can realize voltage-mode universal filtering responses (low-pass, high-pass, band-pass and band-reject) form the same topology. Filters using the simpler structure have the advantages of lower cost, chip area, power dissipation and noise. The circuit enjoys the advantage of high input impedance, amplitude responses for universal biquadratic filter. The cut off frequency ( P ) and quality factor (Qp) are independently controlled. The simulation International Journal of Computer and Electrical Engineering, Vol. 4, No. 4, August 2012 501 results are in reasonably good agreement with the theoretical. The proposed circuit can be suitable for fabrication by LSI process. It will be useful for universal biquad filter circuit.
